based on NbN nanostripes [1, 2] have already been demonstrated to be the fastest and most sensitive optical and near-infrared photon counters [3, 4] and are expected to play a leading role in such applications as ber--based quantum communications [5] , optical information processing [6] , free-space satellite communications [6] , or medical diagnostics [7] . In a typical design, an SSPD is a 10× 10 µm 2 meander consisting of an ultrathin (≈ 5 nm thick) and 100 ÷ 200 nm wide NbN nanostripe. The detector operates far below the NbN critical temperature T C (typically 4.2 K) and biased with a subcritical current [2] . Absorption of an optical photon generates a local destruction of superconductivity within the stripe (so-called hotspot formation) that grows until a resistive region is formed across the nanostripe, thus, producing a detectable voltage signal [2] . Apart from the highest possible T C , the nanostripe critical current density J C is the second most important parameter for the best SSPD performance, as it denes the operating bias current I b . In addition, the SSPD detection eciency has been demonstrated to be exponentially increasing function of I b [4] .
In our previous work [8] , we presented our investiga- Fig. 2a we show the IV curves thus below T C and at the lowest studied temperature (inset), which was limited by DC current bias unit. We note that all our characteristics exhibit a very sharp superconducting-to--resistive transition with no measurable ux-ow region.
In Fig. 2b , we demonstrate that for our best, 18 nm thick NbN lm, J C reaches 8 MA/cm 2 at T = 4.8 K, which is one of the highest values reported in literature, as, typically, I b tends to be reduced by lithography process of the stripe patterning and some substrate atness imperfections [10, 11] . We also note that even at T = 14.5 K, J C ≈ 0.2 MA/cm 2 . The inset in Fig. 2a shows the resistive transition (RT ) of the same lm, indicating that T C ≈ 15 K.
TEM studies of NbN lms
A micrograph of a TEM cross-section of our 18 nm thick NbN lm deposited on sapphire is presented in Fig. 3 . A platinum layer visible on the top serves as a protection, used during the TEM specimen preparation. The cross-section shows an epitaxial growth of our lm with the fcc structure, as well as atomically at and very sharp interface. Some dierences in the contrast levels of atomic-plane lines may suggest existence of oval grains at the upper part of the lm. These were also observed in our previous AFM surface studies [8] , as convex bows and can explain as the surface roughness after the RTA annealing. However, annealing at 1000
improves the lm crystallization process, and, in consequence, leads to the reported high values of both J C and T C . 
Superconducting and structural properties of NbTiN lms
We have studied transport properties of a nominally 20 nm thick NbTiN lm deposited from separate Nb and Ti metallic targets (power 220 W and 80 W, respectively) in the gas ow mixture N 2 /Ar of the total pressure of 8 µbar. Figure 4 shows the RT characteristics before and after the RTA process, indicating the increase of T C from 9.5 K up to 13 K after annealing at 1000 • C in Ar, the eect similar to that earlier observed in NbN lms [8] .
We have also performed extensive structural characterization studies of our NbTiN lms and compared them directly to those earlier done for the NbN lms [8] . X-ray A-78 M. Guziewicz et al. Fig. 4 . The RT dependence for a 20 nm thick NbTiN lm deposited on a sapphire substrate before and after the RTA process performed in Ar at 1000
• C for 20 min.
characterization was performed using the Pixcel detector working in a stripe mode. The resulting 2θ/ω scan for the 111 reection is shown in Fig. 5a . The scan has a highly symmetrical shape and reveals the characteristic thickness oscillations that indicate the actual lm thickness of 15.3 nm and a good-quality lmsubstrate interface.
The NbTiN lattice parameter a = 4.37 Å was calculated from the 111 peak position, assuming a relaxed cubic lattice unit. The value is very close to the 4.368 Å value previously obtained for as-deposited NbN [8] , but it is lower than 4.389 Å reported for NbTiN by others [11] .
We believe that the latter might be due to a nonuniform The RSM image shown in Fig. 5b proves perfect ordering of the (311) plane and conrms that the NbTiN lm grown by us is of high quality. Finally, the AFM studies (see Fig. 6 ) performed on the thinnest, 6 nm lm 
